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Advanced Gastric Cancer:
The findings of delayed phase dynamic CT
and radiologic-histopathologic correlation

Shuichi Monzawa'’?, Kosaku Omata®,
Hiroto Nakazima'’, Noriko Yokosuka®,
Atuko Ito?, and Tsutomu Araki®

Purpose: The aim of this study was to describe delayed phase
dynamic CT findings of advanced (T2-T4) gastric cancer and
to correlate with histopathologic findings.
Method/Materials: Quadruple phase dynamic CT including
delayed imaging taken five minutes after the start of injec-
tion of contrast material was performed in 43 patients with
45 advanced gastric cancer and 20 control subjects with no
gastric lesions. On delayed phase CT scans, the attenuation
of the gastric wall was equal to or lower than that of the liver
parenchyma in the control subjects, therefore, the presence
of higher attenuation in the gastric wall was considered to
be abnormal and defined as delayed enhancement. Histopatho-
logic findings in the tumors showing delayed enhancement
were compared with those in the tumors without this fea-
ture.

Results: Delayed enhancement was seen in 26 (57%) of the
45 tumors. Eleven of 25 differentiated-type tumors and 15
of 20 undifferentiated-type tumors showed delayed enhance-
ment (P <.05). Delayed enhancement was seen in one of five
medullary type tumors, in 11 of 25 intermediate-type tumors,
and in 14 of 15 scirrhous-type tumors (P < .005).
Conclusions: Delayed enhancement was frequently seen in
the tumors with abundant fibrous tissue stroma. Delayed phase
dynamic CT may be useful for the characterization of ad-
vanced gastric cancer.
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Fig.1 A 67-year-old man with type 3 (Borrmann type 3)gastric cancer.
A: Delayed phase CT scan depicts the tumer as an enhanced area
in the lesser curvature wall of the gastric body (arrow).

B: Arterial dominant phase CT scan shows enhancement in the in-
ner portion of the tumor seen in A, which may be difficult to distin-
quish from normal muccsal enhancernent (arrow).

C: Photomicrograph shows differentiated-type tumar invading to the
subserosa. The muscularis propria (asterisk)is destroyed and thick-
ened by the tumor with intermediate-type fibrous stroma. The enhance-
ment seen in A is thought to have occurred in the tumor tissue in the
muscularis propria. The mucosa is detached and the submucosa is
exposed (arrowhead). The enhancement seen in B seems to have
occurred in the tumor tissue in the submucasa (Hematoxylin-eosin
stain, original magnification x 2).

i ERHMEBER O E TRD SN 208, HBUEEILRME
RED T A N o 72, F A EHE | R e e
LRV TVEENTBENY, bhbhoflTb 5 L
HEAZ AR B T IR O JE8E T d B JIE A 0 o
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5 O M E R MEA RN 4 DR ER MMUEDHEED—BNZ 2
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JEEEZ O L&A & 2l L CHERIG R R Ic B e
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Fig. 2 A 58-year-old man with type 4 (Borrmann type
4)gastric cancer.
A: Delayed phase CT scan shows enhancement in the
middle portion of the thickened anterior and posterior walls
in the gastric antrum (arrow).
B: Arterial dominant phase CT scan shows enhancement
in the inner portion of the thickened wall, which may be
difficult to distinguish from normal mucosal enhancement
(arrow).
C: Phatornicrograph shows undifferentiated-type tumor
invading beyond the serosa. Massive tumor infiltration
with scirrhous-type fibrous stroma (asterisk)is seen in
thickened submucosa and appears likely to have produced
the enhancerent seen in A. Although the muscularis pro-
pria is also invalved by the tumor, it is well preserved.
This may explain the lack of enhancement in the outer
portion of the gastric wall noted in A(Hematoxylin-eosin
(C)  stain, original magnification x1).

Table 1 Delayed phase CT findings correlated with macroscopic type in 45 advanced gastric cancer.

Macroscopic type
1 2 3 4 5 Total
Positve o (0) 1 (17) 15 (65) 8 (1000 2 (29) 26
Contrast enhancement ]
Negative 1 (100) 5 (83) 8 (35) 0 () 5 (71) 19
Total 1 4] 23 8 7 45

Note. -- Numbers in parentheses are percentages.
*+ Difference is statistically significant between two groups (P <. 05).

Table 2 Delayed phase CT findings correlated with tumor size in 45 advanced gastric cancer.

Tumor size (mm)
~40 41~-80 81~120 121~ Total
Positve 7 (47) 15 (63) 3 (60) 1 (100) 26
Contrast enhancement
Negative 8 (53) 9 (38) 2 (40) 0 (0) 19
Total 15 24 5 1 45
LizREE TR s hiz =iz Ui &2 b7z, LN ETHEEN R BRE BTV BHREFFH D,
BIEAHCT % BB OBEN Wi 3k, %D FOFEMTFETET - TRy, REFEOWE» S J;q‘ iﬁ
AR L TH RPHIAHCTIZ A TR R EERE OHIE S &, SROMETEHSN/257% & v ) BEEEER Ol
Bz o lz b BEEN L A R TG BN A7) =AML LIZGAICIEETRHEET E*» 5 %‘E
—HT, —EOMRETITRAAHCTIZ < TER R EED FTIE R, FBEE RS EHREISL O T b
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Fig. 3 A72-year-old woman with small type 3 (Borrmann
type 3)gastric cancer.

A: Delayed phase CT scan depicts the tumor as an
enhanced area in the wall of the greater curvature of
the gastric body (arrow).

B: On arterial dominant phase CT scan, the tumor is
obscured by normal mucosal enhancement.

C: Photomlcrograph shows undifferentiated-type tumor
of 12 mm in size invading beyond the serosa. The
submucosa and muscularis propria(asterisk)are de-
stroyed and thickened by the infiltrating tumor with scir-
rhous-type fibrous stroma (Hemataxylin-eosin stain, origi-
(C) nal magnification x1).

Table 3 Delayed phase CT findings correlated with tumor invasion depth in 45 advanced gastric cancer.

Tumor invasion depth”
MP SS SE SI Total
Positve 0 (0) 13 (65) 12 (75) 1 (50) 26
Contrast enhancement
Negative 7 (100) 7 (35) 4 (25) 1 (50) 19
Total 7 20 16 2 | 45

* MP = muscularis propria, $S = subserosa, SE = serosa-exposed, SI = serosa- infiltrating.

Table 4 Delayed phase CT findings correlated with histopathologic findings in 45 advanced gastric cancer.

Nakamura's classification Quantity of fibrous stroma Vascularity
Differentiated Undifferentiated | Medullary Intermediate  Scirrhous + —+ RS Total
1
ity 5 e . L ok | 2 " o)

Contrast Pasitve 10 (42) 16 (78)] 1(20) 11 (44) 14 (93)] s 1 (25) 17 (63) 8 (57) 26
enhancement Neoative | 14 (58) 5 (24) 4 (80) 14 (56) 1 (7) 3 (75 10 (37) 6 (43) 19

Total 24 21 5 25 15 4 27 14 45
Note. -- Numbers in parentheses are percentages.
#, % Difference is statistically significant between two groups.
#*P<. 05
= P < 005
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